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    1.通过改变过硫酸铵(APS)、十二烷基苯磺酸(DBSA)的用量和反应温度，优
化了反应条件，制备出了溶解度较好，电导率较高的聚苯胺产品，其 佳反应条
件为 An:APS:DBSA=1:0.1:0.7，反应温度为 20 ℃，反应时间为 4 h，其电导率可
达到6.506×10-5 S·cm-1。得到的PANI-DBSA结构较稳定，其分解温度高达285 ℃。








达到 3.2431 μF，同时具有较好的耐高温能力，使用温度可达到 100 ℃。 

















In all of the conductive polymer materials, polyaniline was widely noted for its 
simple synthetic method, low price, high conductivity and potential processing 
characteristics. As conductive polyaniline was applied in solid aluminum electrolytic 
capacitors, many problems of liquid aluminum electrolytic capacitors, such as leaking 
and drying up of electrolyte, poor low temperature characteristics and high impedance 
in high frequency would be solved effectively. Furthermore, the preparation was 
simpler and the cost was lower. So it was of great value for its application in solid 
aluminum electrolytic capacitors. 
In this project, conductive polyaniline was synthesized by chemical oxidation 
method with ammonium persulfate (APS) as oxidant. We tried to optimize reaction 
condition according to the conductivity of polyaniline synthesized by different 
conditions. We gained the reaction rate constant and the activation energy of the 
polymerization reaction by thermodynamics method. We also used different dopant. 
The structural texture of undoped and doped polyaniline were investigated by fourier 
transform infrared spectroscopy (FTIR), ultraviolet visible spectra (UV-vis) and wide 
angle X-ray diffraction (XRD). And the stability of the polyaniline was studied by 
thermogravimetric analysis (TGA). Furthermore, the solid aluminum electrolytic 
capacitor was prepared with the PANI, and the property of the capacitor was 
characterized and analyzed. The relative results were summarized as follows: 
1. We studied the effects of the different reaction temperature and different 
dosage of ammonium persulfate (APS) and dodecylbenzenesulfonic acid (DBSA) to 
get the optimization of the synthesized condition. In this way we got the PANI with 
high conductivity and high solubility. The optimization of the synthesized condition is 
An:APS:DBSA=1:0.1:0.7, the reaction temperature is 20 ℃, the reaction time is 4 h. 
The conductivity is up to 6.506×10-5 S·cm-1. And the decomposition temperature is 
















polymerization reaction is 56.52 kJ·mol-1. 
2. Polyaniline samples doped with dodecylbenzenesulfonic acid (DBSA), 
sulphuric acid (H2SO4), D-Camphor-10-sulfonic acid (CSA) and toluene-p-sulfonic 
acid (PTSA) were synthesized. The results indicated that polyaniline doped with 
different dopant would have different conductivity and structure. The FTIR showed 
that polyaniline is consist of benzene-quinone and the nitrogen atom on the quinone is 
the main doping position. The UV-vis indicated the transition of the π electron could 
be easier as the formation of new polarons of the protonated polyaniline. The XRD 
also implied the presence of a rigid chain and ordered structure of the protonated 
polyaniline. 
    3. To achieve a better property, the solid aluminum electrolytic capacitor was 
dipped in vacuum state. In this way the capacitance can reach 3.2431 μF. The 
capacitor also have the capability of resisting high temperature. The usage 
temperature can be as high as 100 ℃. 
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但是他们的导电性能与金属是无法比拟的。在 20 世纪 70 年代初，日本筑波大学
的 Hideki Shirakawa 等[1]在高浓度催化剂条件下，合成了具有金属光泽的高顺式
聚乙炔薄膜，使人们对共轭聚合物的结构与性能的认识不断提高。直到 1977 年，















































































 (3) 氧化还原型导电聚合物 

















    在 20 世纪 80-90 年代，聚苯胺都是学术界的一个热门领域，这期间除了



























还含有“苯-苯”连续的还原形式。其结构模型如图 1.1 所示。 
* NH NH N N *
y 1-y n 
图 1.1 聚苯胺的分子结构 
随着两种结构单元含量的不同，聚苯胺将处于不同程度的氧化还原状态，并
且可以相互转化。该结构模型中的 y 值代表聚苯胺的氧化还原程度，其值在 0～
1 之间，不同的 y 值对应于不同的结构、组分、颜色及电导率。 
当 y=1 时，为完全还原态的全苯式结构（Leucoemeraldine Base，简称 LEB）: 
* NH NH *
n  
 
当 y=0 时，为完全氧化态的苯-醌交替结构（Permigraniline Base，简称 PNB） 
* N N *
n  
 
当 y=0.5 时，为半氧化半还原结构（Emeraldine Base，简称 EB） 
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